Using data from 2 large and overlapping cohorts of Dutch adolescents, containing up to 7 waves of longitudinal data each (N ϭ 2,230), the present study examined Big Five personality trait stability, change, and codevelopment in friendship and sibling dyads from age 12 to 22. Four findings stand out. First, the 1-year rank-order stability of personality traits was already substantial at age 12, increased strongly from early through middle adolescence, and remained rather stable during late adolescence and early adulthood. Second, we found linear mean-level increases in girls' conscientiousness, in both genders' agreeableness, and in boys' openness. We also found temporal dips (i.e., U-shaped mean-level change) in boys' conscientiousness and in girls' emotional stability and extraversion. We did not find a mean-level change in boys' emotional stability and extraversion, and we found an increase followed by a decrease in girls' openness. Third, adolescents showed substantial individual differences in the degree and direction of personality trait changes, especially with respect to conscientiousness, extraversion, and emotional stability. Fourth, we found no evidence for personality trait convergence, for correlated change, or for time-lagged partner effects in dyadic friendship and sibling relationships. This lack of evidence for dyadic codevelopment suggests that adolescent friends and siblings tend to change independently from each other and that their shared experiences do not have uniform influences on their personality traits.
change are related to the personality trait levels and trajectories of their friends and siblings.
Previous Research on Big Five Stability and Change in Adolescence
Previous studies on personality trait development have mainly focused on (a) rank-order stability (i.e., the maintenance of the relative standing of individuals on a trait dimension within a population over time), on (b) mean-level change (i.e., change in the average trait levels of a population over time), and on (c) individual differences in change (i.e., individual deviations from the population mean-level pattern of change). Next, we review previous findings on these topics in adolescence and point out limitations of this research that we aimed to address in the present study.
Rank-Order Stability
One important conclusion from previous research is that personality/temperament traits are moderately stable in preschool years and become increasingly stable until middle adulthood (Bazana & Stelmack, 2004; Briley & Tucker-Drob, 2014; Roberts & DelVecchio, 2000) . This robust finding has been referred to as the cumulative continuity principle of personality development (Roberts & Mroczek, 2008) . However, because meta-analyses have aggregated rank-order stability findings across broad age categories (e.g., ages 12-18), relatively little is known about differences in rank-order stability across narrower age categories. One study that has attempted to address this gap found that the 1-year rank-order stability of Big Five traits indeed increased across early, middle, and late adolescence (Klimstra, Hale, Raaijmakers, Branje, & Meeus, 2009 ). However, finer-grained studies across circumscribed age periods are needed to describe the exact shape of rank-order stability and change across the life span.
Mean-Level Change
Previous research on mean-level change in personality traits has mainly focused on the period of early adulthood and found that young adults increase on average in their absolute levels of agreeableness, emotional stability, conscientiousness, and social dominance (Roberts, Walton, & Viechtbauer, 2006) . These normative increases have been referred to as the maturity principle of personality development (Roberts & Mroczek, 2008) . That is because being agreeable, conscientious, and emotionally stable corresponds quite closely to definitions of maturity that emphasize functioning in society and social relationships, such as being liked, respected, and admired (Hogan & Roberts, 2004; Roberts & Mroczek, 2008; Roberts, Wood, & Caspi, 2008) .
In contrast with the maturity principle, the disruption hypothesis proposes that adolescents tend to experience temporal dips in personality maturity as a result of biological, social, and psychological transitions from childhood to adolescence (Soto & Tackett, 2015) . Other reasons why adolescence may not fit the maturity principle are that adolescents often temporarily conform to deviant peer norms (Moffitt, 1993) and that they may experience difficulties in adjusting to increasingly mature expectations (Denissen, Van Aken, Penke, & Wood, 2013) . Indeed, both a recent metaanalysis (Denissen, Van Aken, Penke, et al., 2013) and a largescale cross-sectional study (Soto, John, Gosling, & Potter, 2011) found that in adolescence, mean levels of most Big Five traits tend to first decrease and then increase (i.e., U-shaped change). Specifically, these studies both found evidence for temporary meanlevel decreases in conscientiousness, openness, extraversion, and emotional stability (among girls) in early adolescence, whereas they found mean-level increases in conscientiousness, emotional stability, and openness in late adolescence and early adulthood. In addition, though contrary to Denissen, Van Aken, Penke, et al. (2013) ; Soto et al. (2011) also found evidence for U-shaped change in agreeableness.
Perhaps surprisingly, normative personality trait change during the period of childhood seems to be more consistent with the propositions of the maturity principle than the periods of early and middle adolescence. This is evidenced by increasing selfregulation capacity and agreeableness and by decreasing negative emotionality in childhood (for a review see Shiner, 2015) . However, previous studies typically employed cross-sectional designs or longitudinal designs with few or infrequent measurement occasions per individual, which hampers strong conclusions about the exact shape of mean-level change in adolescence (Kraemer, Yesavage, Taylor, & Kupfer, 2000; Luhmann et al., 2014) .
Individual Differences in Change
Previous research has focused more on normative change than on individual deviations from normative change trajectories (i.e., individual differences in change). The few studies on adolescent personality trait development that have examined individual differences in change have rarely interpreted or tried to explain these individual differences (e.g., Kawamoto & Endo, 2015; Klimstra et al., 2009) .
Notable exceptions are the studies by Branje, van Lieshout, and Gerris (2007) and by Van den Akker, Dekovic, Asscher, and Prinzie (2014) . These studies provided estimates for the degree of individual differences in change for each trait and gender and attempted to associate this variability with individual differences in maternal parenting behaviors, pubertal timing, and life events. However, although many associations were tested, few proved to be significant. Furthermore, although these studies agreed that variance in the magnitude of individual change trajectories was small for conscientiousness, moderate for openness, and large for emotional stability, Branje et al. (2007) ; Klimstra et al. (2009) , and Van den Akker et al. (2014) found inconsistent results for extraversion and agreeableness. Thus, to date, little is known about the degree and possible sources of individual differences in adolescents' personality trait change.
Personality Codevelopment in Friendship and Sibling Dyads
Theory and empirical studies suggest that peers play an important role in explaining individual differences in adolescents' personality trait change (e.g., Briley & Tucker-Drob, 2014; Harris, 1995; Reitz, Zimmermann, Hutteman, Specht, & Neyer, 2014; Sullivan, 1953) . The dynamics between personality and social relationships have received ample attention in previous research (e.g., Back et al., 2011; Mund & Neyer, 2014) . Among the most This document is copyrighted by the American Psychological Association or one of its allied publishers.
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prominent theoretical models are transactional models, which emphasize the reciprocal nature of the links between personality traits and social relationships (Wrzus, Zimmermann, Mund, & Neyer, 2015) . According to such models, personality transactions might occur among members of dyadic relationships, resulting in codevelopment on personality traits. We use the term codevelopment to refer to the tendency of dyad or group members to show interrelated development on a trait because of their social connectedness. This codevelopment results in (a) convergence if dyad members become more similar over time, (b) correlated change if the change trajectories of dyad members are correlated (i.e., are more or less similar than the change trajectories of unrelated individuals), and (c) time-lagged partner effects if one dyad member's change is associated with the other's previous trait level. Dyadic personality trait codevelopment might result from various processes, which may operate unconsciously (Dishion & Tipsord, 2011) . First, personality trait change might result from social learning processes. In case of model learning, personality trait change occurs through watching and imitating other people's personality expressions (Biddle, Bank, & Marlin, 1980; Caspi & Roberts, 2001; Hartup, 1996; Moffitt, 1993) . In case of active reinforcement learning, individuals may change if they receive persistent positive or negative reactions from others (e.g., verbal feedback, or a smile or frown) on their personality expressions (Bandura, 1971; Harris, 1995; Hartup, 1996; Hawley, 2006; Moffitt, 1993; Wrzus & Roberts, 2016) . These social learning mechanisms might be asymmetrical or unidirectional, as older and more popular dyad members have been found to be more influential than younger and less popular dyad members (Brody, Stoneman, MacKinnon, & MacKinnon, 1985; Dishion & Tipsord, 2011; Wallace, 2015; Zukow, 1989) . Social learning processes may not result in correlated change, though they would result in increasing dyadic trait similarity over time. They may also result in positive time-lagged partner effects if social influence is associated with personality traits. For example, if influential dyad members tend to be extraverted, higher initial extraversion of one dyad member will become associated with more positive extraversion change in the other dyad member.
A second possible mechanism for codevelopment is conformity to shared norms for behavior and other personality expressions (Berndt, 1999; Dishion & Tipsord, 2011; Harris, 1995; Reitz et al., 2014) . Shared norms might be established at the level of dyads or peer groups (Harris, 1995; Reitz et al., 2014) and might result from individuals' preference for similarity, which facilitates trust and predictability and reduces relationship conflict (Byrne, 1971) . Evidence has suggested that socialization effects occur most strongly in same-sex and strongly connected dyads (Dishion & Tipsord, 2011; Rose, Kaprio, Williams, Viken, & Obremski, 1990; Rowe & Gulley, 1992; Slomkowski, Rende, Novak, Lloyd-Richardson, & Niaura, 2005; Trim, Leuthe, & Chassin, 2006; Wallace, 2015) . This symmetrical convergence process would result in increasing similarity and positive partner effects. In addition, it would result in negatively correlated change if dyad members tend to converge toward their average trait level (i.e., higher-scoring dyad members decrease whereas lower-scoring dyad members increase). Alternatively, it might also result in positively correlated change if dyad members are initially very similar and tend to establish new norms (as occurs e.g., in deviancy training; Dishion & Tipsord, 2011) .
Finally, in addition to personality transactions between individuals, similarity in personality trajectories (i.e., positively correlated change) might also emerge from shared environmental experiences, given that these have uniform influences on dyad members' personality traits (Caspi, Herbener, & Ozer, 1992) . Examples of shared experiences among friends or siblings are exposure to the same parents or teachers, joining the same sports team, and witnessing similar levels of neighborhood violence.
Previous research provides some evidence to suggest that friends and siblings might codevelop on Big Five personality traits, particularly during adolescence. Previous research has found that adolescents are particularly susceptible to peer influences (e.g., Berndt, 1979; Gardner & Steinberg, 2005; Smith, Steinberg, Strang, & Chein, 2015) . Furthermore, friends have been shown to influence each other's behaviors (e.g., aggressive behavior), affect (e.g., negative emotionality), and motives (e.g., motivation for educational achievement; e.g., Dishion & Tipsord, 2011; Hogue & Steinberg, 1995; Ojanen, Sijtsema, & Rambaran, 2013; Ryan, 2000) . Moreover, although growing up together in a shared home environment has been found to be unrelated to personality trait levels in adulthood (Bouchard & Loehlin, 2001) , it has often been suggested that older siblings act as important socializing agents (Brody et al., 1985; McHale, Updegraff, & Whiteman, 2012; Whiteman, Bernard, & Jensen, 2011; Zukow, 1989) . Indeed, one study has found that changes in some personality traits are positively correlated among siblings (Branje, Van Lieshout, & Van Aken, 2004) , and genetically informed studies have found evidence for sibling influence regarding delinquency, substance use, weight gain, and neuroticism (McCaffery et al., 2011; Rose et al., 1990; Slomkowski et al., 2005; Wallace, 2015) . In conclusion, there is evidence for social influences among adolescent friends and siblings with respect to various behaviors and traits, which suggests that they may also influence each other's Big Five personality trait trajectories.
To summarize, compared with adulthood, relatively little is known about personality trait stability and change in adolescence, especially with regard to the sources of individual differences in change. Theory and empirical studies suggest that these individual differences may at least partly be accounted for by individual differences in their friends' and siblings' personality development. However, to date, there is only preliminary and indirect evidence to support this prediction.
The Present Study
The present study focused on the general shape and conditions of Big Five personality trait development in adolescence by using data from two large and partly overlapping cohorts of Dutch adolescents, which contain six to seven waves of longitudinal personality data each. Our first goal was to provide a detailed description of the 1-year rank-order stability and mean levels of Big Five personality traits from early adolescence (age 12) through early adulthood (age 22). We predicted that the rank-order stability of all Big Five traits increases with age and that most traits exhibit U-or J-shaped mean-level change (i.e., mean-level stability or a decrease in early adolescence followed by a mean-level increase in late adolescence and early adulthood). Our second goal was to estimate the magnitude of individual differences in adolescents' personality trait change. Our third goal was to examine whether the This document is copyrighted by the American Psychological Association or one of its allied publishers.
personality trait trajectories of adolescent friends or siblings were interrelated. We predicted increasing personality trait similarity across relationship duration, positively correlated change, and positive time-lagged partner effects. Fourth, to explore potential boundary conditions of codevelopment, we examined the effects of several potential moderators. We predicted that codevelopment would be most pronounced in same-sex dyads and dyads with higher perceived relationship quality, and that older dyad members produced stronger partner effects than younger dyad members. We also explored whether the degree of codevelopment differed between male dyads and female dyads.
Method

Participants and Research Design
The participants in this study were drawn from the Research on Adolescent Development and Relationships (RADAR) study. RA-DAR is an ongoing prospective cohort-sequential study of Dutchspeaking families in the Netherlands, including target adolescents (aged 13-18), their parents, one sibling, and the target adolescents' self-nominated best friend. Between 2005 and 2012, data were collected in two cohorts. In the present study, we analyzed the self-reported personality data from the target adolescents, their friend, and their sibling from all waves available at the time of analyzing the data (i.e., seven and six annual measurement waves in the younger and older cohort, respectively). At the first measurement occasion, participants in the younger cohort were 13.5 years old (SD ϭ 1.8); participants in the older cohort were 16.5 years old (SD ϭ 1.8). The younger cohort contains personality data from 681 target adolescents (six adolescents did not provide personality data) and the older cohort contains personality data from 239 target adolescents (five adolescents did not provide personality data). Siblings (n ϭ 649) and friends (n ϭ 705) of these target adolescents participated in all but the last wave in the two cohorts. In total, personality data from 1,128 boys (50.6%) and 1,102 girls (49.4%) were used in our analyses (N ϭ 2,230). We created age groups based on the participants' age in years. Table 1 provides an overview of the combined sample sizes per age category.
In the younger cohort, target adolescents who were at risk of developing delinquent behaviors were oversampled. In an initial survey one year earlier, teacher ratings of 3,237 children's externalizing behavior were collected. Children with a score at or above the borderline clinical range (i.e., externalizing t scores Ն60) were oversampled in a subsequent selection such that 284 (41%) target adolescents from the younger cohort had a t score Ն60, whereas 16% of the larger initial sample had a t score Ն60. Compared with control families, families of 'at-risk' adolescents had a lower SES and more often reported that one of the parents had left the household. Furthermore, at-risk target adolescents had lower mother-reported relationship quality, more mental health problems, and more self-and parent-reported behavioral problems than control group adolescents, with effects around medium size (Van Lier et al., 2011) . Families were only enrolled after the mother, the father, the target adolescent, as well as a sibling (Ն10 years of age) agreed to participate for five years. The majority (73.6%) of the participants listed Dutch as their main ethnic identity; the largest non-Dutch ethnic identity was Moroccan (20.4%). Participants and their parents had a higher socio-economic status than the general Dutch population (for more information about the sample and sampling procedure, see Keijsers et al., 2012; Van Lier et al., 2011) .
At each measurement occasion, target adolescents could nominate at most one friend and one sibling to participate in the study. Of the 920 target adolescents in RADAR, 218 (23.7%) did not have a friend who participated in the study, 306 (33.3%) had one friend, and 407 (44.2%) had more than one friend participating across the different waves. Furthermore, 282 (30.7%) target adolescents did not have a participating sibling, 625 (67.9%) had one participating sibling, and 24 (2.6%) had multiple participating siblings across the different waves. In case of multiple participating friends or siblings per target adolescent, we retained only the responses of the most frequently participating friend or sibling. We identified 10 friends who were nominated by two target adolescents; only the duplicate case that participated the longest in the study was retained in the data. Thus, we analyzed personality development of at most one friend and one sibling per target adolescent. In total, we analyzed codevelopment in 662 friendship and 631 sibling dyads.
Dropout and Missing Data
In Wave 4, dropout rates among target adolescents were 6% in the older cohort and 16% in the younger cohort. Dropout rates increased to 12% in Wave 6 in the older cohort and to 40% in Wave 7 in the younger cohort (which was largely attributable to discontinued sampling of Moroccan adolescents after Wave 5). Most siblings (86%) and almost half of the friends (45%) participated at least five years (see Table 2 ). Dropouts (i.e., those respondents who participated in the first wave but not in the last wave of their cohort; n ϭ 610) differed from continued participators (n ϭ 1,355) in their Wave 1 Big Five levels only with respect to openness and conscientiousness. Compared with continued participators, dropouts scored slightly lower with respect to openness Table 1 shows that the cohort-sequential design, variable friendship nominations, and dropout resulted in large percentages of missing data, ranging between 30% (age 16) and 89% (age 21) missing data across age categories. In the younger cohort, personality data were largely missing in older age groups (age Ͼ20), whereas in the older cohort, personality data were largely missing in younger age groups (age Ͻ16).
Procedures
Participants from the younger cohort were recruited from randomly selected elementary schools in the western and central regions of the Netherlands. Participants from the older cohort were recruited from various high schools located in the central-region province of Utrecht. Before participating, participants received written information about the aims of the study and parents provided informed consent of all participating family members. Participants were annually interviewed at home by trained interviewers (Keijsers et al., 2012; Van Lier et al., 2011) . Participating families received €100 (equivalent to US $104) for each home visit. The RADAR study has been approved by the Medical Ethical Testing Committee of the Utrecht University Medical Centre (protocol number 05-159/K; "RADAR: Research on Adolescent Development and Relationships").
Measures
Personality. Personality traits were measured using the shortened Dutch version of Goldberg's Big Five Questionnaire (Vermulst & Gerris, 2005) . This questionnaire contains 30 adjectivessix per personality dimension-such as "creative" (openness), "systematic" (conscientiousness), "talkative" (extraversion), "sympathetic" (agreeableness), and "worried" (emotional stability, reverse coded). The participants indicated on a Likert scale ranging from 1 (completely untrue) to 7 (completely true) to what extent the adjectives described their own personality. Previous studies have shown that this instrument has adequate reliability and validity when administered among adolescents (Klimstra et al., 2009) . Reliability was estimated using coefficient alpha (Cronbach, 1951) . Reliability tended to increase with age. The range of coefficient alphas across ages 12 to 22 was as follows: openness (.68 -.82); conscientiousness (.81-.92); extraversion (.75-.91); agreeableness (.78 -.86); and emotional stability (.78 -.86).
Relationship quality. Perceived relationship quality was measured using eight items from the Support scale of the Network of Relationship Inventory (Furman & Buhrmester, 1985) . Target adolescents, friends, and siblings reported their perceived degree of support in their dyadic relationships with each other on a 5-point Likert scale (1 ϭ little or none; 5 ϭ could not be more). A sample item is "How much does your best friend/brother/sister really care about you?" Reliability was high across raters and age categories, with coefficient alphas ranging from .83 to .91. For each dyad, we computed the mean relationship quality score across dyad members and across waves. Averaging the scores across waves and between dyad members was justified by the sufficiently high stability of scores over time (1-year stability correlations ranged from r ϭ .60 to r ϭ .76), and the sufficiently large correlations between the aggregated scores of dyad members (r ϭ .49 between friends and r ϭ .50 between siblings). The double-aggregated mean relationship quality scores were approximately normally distributed in friendship dyads (n ϭ 704, M ϭ 3.36; SD ϭ 0.49) and sibling dyads (n ϭ 648, M ϭ 3.19; SD ϭ 0.49).
Statistical Analyses
We briefly describe the most important steps of our statistical analyses. We refer readers to the supplemental materials for more details, explanation, and example syntax for each type of model. Table S1 in the supplemental materials shows the Ms and SDs of the manifest personality variables in each age category.
We used latent variables to correct for measurement error. Therefore, stability and change in the rank-order stability and mean levels of personality traits are not confounded with temporal change in measurement reliability. Moreover, the use of latent variables allowed us to test and correct for possible lack of measurement invariance across age categories, genders, and cohorts. Measurement invariance indicates that the same construct is being measured across different groups (McArdle, 2009 ). We created three parcels (i.e., combined items that are used as observed variables) from the six items per trait via the item-to-construct balance technique (Little, Cunningham, Shahar, & Widaman, 2002) . The main analyses were conducted by means of the lavaan (0.5-20) package (Rosseel, 2012) in R (3.2.3). We used full information maximum likelihood estimation to handle missing data. Because our analyses were exploratory rather than confirmatory, we conducted two-tailed tests.
Rank-order stability. We estimated the 1-year rank-order stability coefficients for each trait and gender group separately This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
across ages 12-22 by means of multiple-group (boys and girls) latent simplex models (Spiel, 1998) ; henceforth referred to as latent stability models (see Figure 1 ). In these structural equation models, between-person personality differences at one age year (e.g., age 16) were regressed on between-person personality differences measured in the previous age year (e.g., age 15). The regression coefficients estimated for each age year the stable variation in personality scores after accounting for measurement error.
Mean-level change and individual differences in change. Mean-level change and individual differences in change were estimated by means of latent growth curve models (LGCMs; Duncan, Duncan, Strycker, Li, & Alpert, 1999) for single personality variables across ages 12-22 (see Figure 2) . In the LGCMs, the mean estimates of the latent intercept and slopes represent the mean personality score at age 17 and the mean rate of linear and quadratic change per year, respectively. The variance estimates of the intercept and two slopes represent the variance of the individual growth trajectories around the mean growth trajectory, and indicate the degree of between-person variability in the individual intercept and slope parameters (i.e., interindividual differences in personality levels and intraindividual change). We computed standard errors for the LGCM estimates that were corrected for the nested data structure (target adolescents, their friend and their sibling were nested within family household numbers) by means of the R package lavaan.survey (Oberski, 2014) .
To avoid convergence problems regarding the LGCMs, residual terms of the personality factors were constrained not to covary, personality factor loadings and intercepts were constrained to be equal across time only at ages 15-19, and we did not use a multiple-group analysis for evaluating gender differences. Instead, gender and cohort were regressed on the intercept and two slopes to test for gender and cohort differences in growth trajectories. Modeling gender as a predictor of the intercept and slopes instead of a grouping variable had the advantage that all LGCMs converged, but it prohibited the option to correct for lack of measurement invariance across gender groups. Because we found lack of measurement invariance across gender groups for conscientiousness and emotional stability (see 'Measurement Invariance'), gender differences in the growth trajectories of these traits should be interpreted with caution.
Codevelopment.
We centered the personality assessments of each dyad at the first year of available reports by both dyad members. We modeled codevelopment from the first measurement occasion at which both dyad members participated ('observed relationship duration ϭ 0') until (a) the cohort's last measurement occasion, or (b) the last measurement occasion before one or both dyad members dropped out of the study. In other words, we estimated codevelopment across observed relationship duration quantified in years, with zero duration indicating the dyad's first measurement occasion. Table 2 provides an overview of the number of dyads included in the data at each relationship duration year.
We tested whether dyadic personality trait similarity changed across relationship duration in two ways. First, we tested whether the strength of the correlation between both dyad members' latent personality traits at zero duration differed between 'preexisting' friendships that were already present at Wave 1 (n ϭ 466 dyads) and 'newly formed' friendships that were first observed after Wave 1 (n ϭ 196 dyads; 30%). For obvious reasons, this was not tested among Figure 1 . Latent stability model, used to estimate stability and change in the 1-year rank-order stability in Big Five personality traits between age 12 and 22. Latent variables are shown in ovals; manifest parcels are shown in rectangles, with subscripts indicating the parcel number (i.e., 1, 2, or 3) and the age category (i.e., 12-22) of the manifest personality variable ('Y'). Bidirectional curved arrows indicate that residual terms ('e') of observed variables were allowed to covary. Numerical labels next to arrows represent fixed path coefficients. This document is copyrighted by the American Psychological Association or one of its allied publishers.
siblings. Second, we examined among friends and siblings whether the strength of the associations between both dyad members' latent personality traits significantly changed over relationship duration years. We evaluated this by observing the pattern of correlation coefficients over time and by comparing two nested structural equation models in which the dyadic covariances were either freely estimated, or constrained to be equal across all six relationship duration years. Furthermore, dyadic
LGCMs were used to investigate correlated change and cross-lagged partner effects between target adolescents and their friend/sibling (see Figure 3) . In these models, we estimated separate linear growth trajectories across relationship duration for both dyad members, and allowed their intercepts and slopes to covary. Significant slope-slope correlations indicated correlated change, whereas significant intercept-slope correlations indicated cross-lagged partner effects in which one dyad member's personality change was predicted by the other dyad member's relative standing on a personality trait at zero observed relationship duration. We also evaluated whether partner effects differed between older and younger dyad members. The average age difference between friends was 0.70 years (SD ϭ 1.08) and the average age difference between siblings was 2.97 years (SD ϭ 1.29). In all models, we tested codevelopment separately for friends and siblings and for each personality trait. The intercept and slope estimates were controlled for cohort.
Hertzog, Lindenberger, Ghisletta, and von Oertzen (2006) evaluated the statistical power to detect correlated change as a function of sample size, number of measurement occasions, and measurement error variance. Their results suggested that we had sufficient power (1 Ϫ ␤ ϭ .80) to detect a medium-sized correlation of r ϭ .40.
1
Results
Measurement Invariance
We tested for each personality trait whether parcel loadings and intercepts were invariant across gender groups, age categories, and cohorts to evaluate whether the same personality constructs were being measured across different groups. Tables S2, S3 , and S4 in the supplemental materials show the results of these analyses.
To summarize, for agreeableness, openness, and extraversion, the data were consistent with scalar invariance across gender groups, as indicated by nonsignificantly different factor loadings and intercepts between boys and girls. For conscientiousness and emotional stability, the data were partially consistent with scalar invariance across gender groups, as indicated by significant gender differences in some of the intercepts at some age categories. Similarly, the data were consistent with scalar invariance across age categories for openness, emotional stability, and conscientiousness, whereas the data were partially consistent with scalar invariance across age categories for extraversion and agreeableness. Finally, the data were fully consistent with scalar invariance across cohorts for all Big Five traits. Based on these results, we estimated some intercepts freely across gender groups and age categories to allow for a meaningful interpretation of gender and age differences in latent personality variables. These results justified collapsing of data across cohorts as well as interpreting age and gender differences between latent personality scores.
Rank-Order and Mean-Level Stability and Change in Personality Traits
The first goal of this study was to estimate stability and change in the rank-ordering and mean levels of Big Five personality traits from adolescence through early adulthood. Table S5 shows that model fit of the latent stability models (CFIs .95-.98 and RMSEAs .02-.03) and the LGCMs (CFIs: .82-.94; RMSEAs: .06 -.03) was generally good, with the exception of the LGCM for openness (CFI ϭ .82; RMSEA ϭ .06).
Rank-order stability. Model comparison tests did not reveal evidence for cohort effects in rank-order stability at age lags 16 -17 and 17-18 (where both cohorts overlapped the most). Figure 4 shows developmental stability and change in the 1-year stability of the five personality traits. Except between age 16 and 17, the average 1-year stability of personality traits increased substantially during early and middle adolescence, with standardized 1-year rank-order stability coefficients increasing from .68 to 1 This rough approximation was obtained by inspecting Hertzog et al.'s (2006) statistical power estimation regarding a study with 500 dyads, 5 measurement occasions, and relatively high (.90) growth curve reliability. Choosing for 500 dyads and 5 measurement occasions seemed a fair compromise between (a) the fact that we were able to analyze data from a larger number of dyads (i.e., Ͼ 600 at the first measurement occasion) and a larger number of assessment waves (i.e., 6) and (b) the fact that our sample size decreased substantially due to attrition, especially among friends. We assumed that our growth curve reliability was relatively high because in contrast with Hertzog et al.'s (2006) simulations, we used multiple-indicator instead of single-indicator measurement models. Such models account for measurement unreliability, leaving only latent regression residuals to influence the growth curve reliability (Hertzog et al., 2006) . This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
.84 between ages 12 and 17. However, in late adolescence and early adulthood (ages 17-22), the stability coefficients did not increase further. This pattern was similar in both gender groups. None of the Big Five traits deviated substantially from this aggregated pattern. Mean-level change. The results of the LGCMs estimating mean-level personality change are presented in Table 3 and Figure 5 . Except for agreeableness (see below), there were no statistically significant effects of cohort on the intercept and slopes estimates. In both genders, extraversion showed a small mean-level decrease in early adolescence followed by a small mean-level increase in late adolescence and early adulthood, although the quadratic slope was marginally significant among boys. Agreeableness increased similarly among both gender groups, but there was a cohort effect on the shape of the mean-level increase. The younger cohort showed a relatively small and linear increase, whereas the older cohort experienced a relatively strong but slightly decelerating increase. Conscientiousness increased substantially and linearly among girls throughout the study period, whereas boys first slightly decreased in early adolescence and then decreased in late adolescence and early adulthood. Emotional stability showed no statistically significant linear or quadratic meanlevel change among boys, whereas girls' emotional stability decreased during early and middle adolescence and thereafter increased during late adolescence and early adulthood. Openness increased linearly among boys, whereas girls' openness showed an inverse U-shaped mean-level change (i.e., an increase followed by a decrease). . Graphical representation of the estimated 1-year standardized rank-order stability coefficients (on y axis) and 95% confidence intervals for boys and girls across age years (on x axis). This document is copyrighted by the American Psychological Association or one of its allied publishers.
Because the LGCMs did not converge after adding cubic change factors, the mean-level change results were restricted to linear and quadratic shapes. To inspect whether the data showed more complex change patterns, we also compared the LGCM results with the observed mean-levels in each age group (Table S1 ). Both analyses yielded almost similar results, with a few exceptions for the mean-levels of boys' openness, agreeableness, and extraversion.
Individual Differences in Change
The second goal of this study was to estimate the magnitude of individual variation in personality trait change in adolescence, which is represented by the variance estimates of the linear and quadratic change parameters of the LGCMs (see Table 3 ). In the current model specification, in which we used gender as a moderator instead of a grouping variable to avoid convergence problems, we were unable to estimate gender differences in variance estimates. However, the results of an alternative multiple-group model showed that gender differences in intercept and slope variances were small.
The results show that individual differences in change were statistically significant for all traits, though the magnitude of these individual differences differed substantially across traits. Slope variance was highest for extraversion, emotional stability, and conscientiousness, somewhat lower for openness, and considerably and statistically significantly lower for agreeableness. To illustrate this difference, Figure 6 shows the individual trajectories of boys' conscientiousness, which exhibited high slope variance, and boys' agreeableness, which exhibited the lowest slope variance. These trajectories were based on 500 regression curves that were randomly drawn from a simulated multivariate normal distribution based on the LGCM parameter estimates.
Dyadic Personality Trait Codevelopment
The third goal of this study was to test whether the personality trait changes of adolescent dyad members in friendship and sibling relationships were interrelated. Trait similarity across relationship duration. We first investigated whether personality traits were correlated among dyad members and whether the strength of the correlations changed across relationship duration. Table 4 shows the estimated correlations between dyad members' latent personality traits at each relationship duration year. The personality traits of dyad members tended to be positively but weakly correlated among siblings and among friends. We found no evidence for similarity with respect to siblings' conscientiousness.
Table 4 also shows that for most traits, dyadic similarity tended to remain rather stable over time. Except for decreases in the similarity of friends' extraversion and siblings' openness, there appeared to be no systematic increases or decreases of similarity across relationship duration. We conducted model comparison tests for each trait and type of dyad to test whether the degree of similarity significantly varied across relationship duration years (df ϭ 5). All 10 model comparison tests revealed no significant differences in model fit, suggesting that dyadic personality trait similarly did not significantly vary over time.
In addition, the strength of the correlations between friends' personality traits was not significantly different between dyads that were already formed at Wave 1 and dyads that were first reported after Wave 1 and hence may represent relationships with a shorter duration. The results were marginally significant with respect to emotional stability and openness, but the group differences were not in line with our convergence hypothesis: Similarity was higher among 'new friends' than among 'preexisting' friends. In summary, we found no evidence for increasing or decreasing dyadic personality trait similarity over time.
Correlated change and partner effects. Second, we fitted dyadic LGCMs to investigate whether the linear personality trait trajectories of dyad members were interrelated (i.e., correlated slopes) and whether higher relative trait levels at zero observed relationship duration of one dyad member predicted the direction of change in the other dyad member (i.e., intercept-slope correlations). Table S6 shows that all models fitted the data well (CFIs Ն .95; RMSEAs Յ .05). We This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
used the Holm-Bonferroni correction to address multiple hypothesis testing, thus testing at ␣ ϭ .005 given 10 tests (see Table 5 ).
In line with the previous correlational analysis, we found evidence for a small degree of initial similarity (i.e., intercept-intercept correlations) between friends with respect to conscientiousness, extraversion, and agreeableness. Among siblings, we found evidence for a small degree of initial similarity regarding openness and emotional stability. Contrary to our predictions, we found no evidence for correlated change or partner effects. None of the slope-slope and intercept-slope associations were statistically significant after applying the Holm-Bonferroni correction. Moreover, all 30 effect sizes testing codevelopment were small in magnitude (rs Ͻ |.21|; M|r| ϭ .07). Thus, adolescents' personality trait change was not significantly predicted by their friend's or sibling's personality trait change in the same period, nor by their friend's or sibling's relative standing on a personality trait at the intercept. Moderating effects of differences in age, relationship quality, and gender. Finally, we explored the moderating effects of (a) an age difference and (b) a gender difference within dyads, and Figure 5 . Mean-level change and 95% parametric bootstrap confidence intervals in Big Five personality traits across ages 12 to 22 for boys and girls, presented on a t score metric (standard scores with M ϭ 50 and SD ϭ 10) to facilitate interpretation of effect sizes. Using Cohen's (1988) rules of thumb, a difference of 2 t score points represents a small effect, a 5-point difference represents a medium effect, and an 8-point difference represents a large effect. This document is copyrighted by the American Psychological Association or one of its allied publishers.
(c) a perceived relationship quality difference and (d) a gender difference between dyads. First, to evaluate the potential moderating effect of an age difference within dyads, we tested whether the partner effect (i.e., intercept-slope association) of older dyad members on younger dyad members was different from the partner effect of younger dyad members on older dyad members. Constraining the two partner effects to be equal did not significantly affect the model fit for any of the five traits. This suggested that the partner effects of older dyad members were not significantly different from the partner effects of younger dyad members. Second, to evaluate the moderating effect of a gender difference within dyads, we tested whether same-sex dyads differed from different-sex dyads with respect to the strength of the interceptintercept, slope-slope, and two intercept-slope associations. We tested this only in sibling dyads because friends were usually (95%) of the same sex. For the Holm-Bonferroni corrected ␣ ϭ .010, model comparison tests did not reveal evidence for a gender difference, suggesting that initial similarity and codevelopment were not significantly different between same-sex and differentsex sibling dyads.
Third, to evaluate the moderating effect of a relationship quality difference between dyads, we tested whether the interceptintercept, slope-slope, and two intercept-slope associations were moderated by the dyads' aggregated level of perceived relationship quality. We used a median split to construct two groups with high versus low relationship quality. We did not find significant differences between the two relationship quality groups, suggesting that the magnitude of initial similarity and codevelopment was not significantly different between high and low relationship quality dyads.
Fourth, to evaluate the moderating effect of a gender difference between dyads, we tested whether male dyads differed from female dyads with respect to the strength of the intercept-intercept, slope-slope, and two intercept-slope associations. We tested this in subsamples of same-sex friends (n ϭ 631; 95% of the friendship dyads) and same-sex siblings (n ϭ 319; 51% of the sibling dyads). Using the Holm-Bonferroni corrected ␣ ϭ .005, we did not find evidence for a gender difference in initial similarity and codevelopment.
Discussion
Compared with early adulthood, little is known about the general shape and conditions of personality trait development in adolescence. Using data from two partly overlapping cohorts, the present study investigated (a) rank-order and mean-level stability and change in Big Five personality traits from adolescence through early adulthood, (b) individual differences in change, and (c) personality trait codevelopment in adolescent friendship and sibling dyads. To summarize, the results of the present research suggest that adolescents tend to become more stable in their ranking on personality trait dimensions and tend to grow linearly or curvilinearly (i.e., U-shaped) in the direction of greater psychological maturity (as defined by growing conscientiousness, agreeableness, and emotional stability). Furthermore, adolescents differed substantially with respect to their personality trait trajectories, but these individual differences in change were not related to the personality trajectories of their friends and siblings.
Rank-Order Stability and Change in Personality Traits
We found that the 1-year rank-order stability of Big Five traits increased substantially in early and middle adolescence. Notably, these changes occurred even though the present rank-order stability estimates at age 12 were already larger than those that have been typically found among children, adolescents, and young adults (cf. Roberts & DelVecchio, 2000) . By contrast, rank-order stability levels appeared not to increase further in late adolescence and early adulthood. These findings bear at least two important implications. First, the strongly increasing rank-order stability in early adolescence suggests that this is a particularly important formative period in adolescence because rank-order differences are still relatively fluid compared with later phases in adolescence, but are quickly becoming more stable during this period. It therefore seems valuable to study potential sources of stability and change in-depth in this age period. Second, our findings suggest that there may be periods in adolescence that deviate from the cumulative continuity principle of increasing rank-order stability.
Genetically informed longitudinal studies have found that the observed increases in personality trait stability can be traced back Figure 6 . Graphical representation of the magnitude of individual differences in boys' personality trait change in conscientiousness and agreeableness. The regression curves represent development of individuals across age. Regression curves (N ϭ 500) were drawn from a simulated multivariate normal distribution based on the parameter estimates presented in Table 3 . This document is copyrighted by the American Psychological Association or one of its allied publishers.
to increases in the stability of environmental influences on personality, rather than to increases in genetic stability (for a review and meta-analysis, see Bleidorn, Kandler, & Caspi, 2014; Briley & Tucker-Drob, 2014) . Future research is needed to identify the most important environmental factors that exert increasingly stable influences on personality traits across early and middle adolescence. Promising candidate factors are increases in the stability of social relationships (Hardy, Bukowski, & Sippola, 2002) , identity maturation (Klimstra, Hale, Raaijmakers, Branje, & Meeus, 2010) , and decreasing gene activity or brain development in areas related to personality traits (Mills, Lalonde, Clasen, Giedd, & Blakemore, 2014) . Such factors may contribute to increasingly consistent situational experiences during adolescence, which likely promotes personality consistency .
Mean-Level Stability and Change in Personality Traits
Our results regarding normative personality trait changes partly fit the maturity principle, which holds that young adults experience mean-level increases in agreeableness, conscientiousness, and emotional stability, and partly fit the disruption hypothesis, which posits that adolescents experience a temporal dip in these traits. In line with the maturity principle, we found that throughout adolescence and early adulthood, boys and girls showed increasing agreeableness and girls showed increasing conscientiousness. Consistent with the disruption hypothesis, we found temporal declines in boys' conscientiousness and girls' emotional stability. In general, our results are partly consistent with a meta-analysis (Denissen, Van Aken, Penke, et al., 2013) and two large-scale cross-sectional studies among North Americans (Soto, 2016; Soto et al., 2011) , which found evidence for U-shaped mean-level changes in conscientiousness, openness, and emotional stability during adolescence. Our mean-level results are particularly consistent with a similar cohort-sequential study among Dutch adolescents (Klimstra et al., 2009) , which suggests that results replicate well among studies that use similar methods and investigate similar populations.
The substantial mean-level increases in conscientiousness and agreeableness may be rooted in the continuous improvements in effortful control in childhood (Shiner, 2015) and may be driven by further increases in self-regulation capacity in adolescence (Casey et al., 2008) and early adulthood (Jensen-Campbell et al., 2002) . More generally, Denissen, Van Aken, Penke, et al. (2013) have proposed that personality maturation among adolescents may be indirectly This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
driven by increasing expectations concerning adolescents' behavior, thoughts, and feelings, and directly by incremental practice of selfregulatory mechanisms to meet these expectations. According to this account, the temporal dips in maturity may be partly explained by a temporary mismatch between external expectations and adolescents' actual behavior, affect, and cognition (Denissen, Van Aken, Penke, et al., 2013) . One may indeed expect that parents and teachers stimulate conscientious behaviors (e.g., doing homework) and agreeable behaviors (e.g., being kind) more than, for example, extraverted behaviors (e.g., being talkative), for which we found no mean-level increase. Consistent with the idea that personality maturation is driven by incremental practice, one study found that investment in scholarly goals mediated conscientiousness increases among hi-schoolers that approached graduation (Bleidorn, 2012) . In addition, one could argue that personality trait maturation in late adolescence is driven by increasingly mature expectations among adolescents themselves. Early adolescents might be more concerned with getting along and getting ahead among peers than with aiming to meet adult expectations (Harris, 1995; Hawley, 2006) . For example, sloppy, careless, insensitive, or antisocial behaviors, which are indicative of low conscientiousness and agreeableness, may be more accepted among early adolescent peers than among late adolescent peers. Future research may investigate whether personality maturation in adolescence is mainly driven by increasingly mature expectations from adults, peers, or themselves, by social role transitions, or by other mechanisms, including biological processes such as growth in the prefrontal cortex that might underlie increases in self-regulatory capacity (Casey et al., 2008) .
Individual Differences in Personality Trait Change
How well do mean-level changes describe the personality trait changes of individuals? We found that individual differences in change were relatively small in magnitude for agreeableness, but substantial for extraversion, conscientiousness, and emotional stability. This suggests that the average trajectory in agreeableness provides an accurate summary for the change in most individuals, whereas the average trajectories in extraversion, conscientiousness, and emotional stability provide less accurate descriptions for individuals' change in these traits.
The relatively homogeneous increase in agreeableness could be explained by the presence of a norm regarding agreeable behavior that (a) changes gradually from adolescence through early adulthood, (b) is shared among many adolescents (i.e., is not limited to a few social groups), and (c) is relatively easily to follow (Hennecke, Bleidorn, Denissen, & Wood, 2014; Wood & Wortman, 2012) . By contrast, the large individual differences in change in conscientiousness, extraversion, and emotional stability suggests that adolescents do not adhere to general norms regarding these traits. Alternatively, they might differ in their capacity to keep up with these norms, or they tend to adhere to different, socially stratified norms.
Dyadic Personality Trait Similarity and Codevelopment
The idea that personality change may be clustered among dyad or peer group members was addressed in our analyses of codevelopment. Our results indicated that dyadic personality trait similarity among friends and among siblings did not systematically change over time and that adolescents' linear personality trait trajectories could not be predicted by their best friend's or sibling's initial trait level or linear trajectory in the same period. Thus, we found no evidence for our hypothesis that personality trajectories among best friends and among siblings are systematically interrelated. This finding is consistent with previous studies that found no personality trait codevelopment among college students (Anderson, Keltner, & John, 2003; Selfhout, Denissen, Branje, & Meeus, 2009 ) and among interacting dyads that were sampled in public spaces (Bahns, Crandall, Gillath, & Preacher, 2016) .
However, we did find evidence for a small degree of dyadic personality trait similarity. We found evidence for similarity with respect to openness and emotional stability among siblings, and with respect to conscientiousness, extraversion, and agreeableness among friends. Among siblings, the observed similarity may have partly resulted from genetical resemblance Bouchard & Loehlin, 2001) . Previous studies suggested that personality trait similarity among friends reflects selection effects (Selfhout et al., 2010; Selfhout, Branje, & Meeus, 2007; M. Van Zalk & Denissen, 2015) and that similarity is most important in the early stages of a relationship (Bahns et al., 2016) . Alternatively, personality similarity may have been produced by unmeasured previous socialization effects or by a confounding factor. Overall, this pattern seems to imply that personality similarity may only be a criterion in the phase of friendship formation, and that friendship retention likely depends on other processes (e.g., mutual support and self-disclosure). Adolescent friends appeared to change independently from each other in their personality traits during this friendship retention phase, regardless of friendship quality and gender. It is important to note that this conclusion only applies to change in Big Five personality traits. It may very well be that other personality characteristics, such as self-esteem or motives, are more prone to dyadic social influence processes.
The lack of evidence for dyadic codevelopment leads us to conclude that shared experiences between friends or siblings (e.g., shared exposure to a peer group norm or parenting style) have either no significant effect on personality trait change in adolescence, or they exert idiosyncratic influences that are unique to each person in a dyad. This inference is inconsistent with Harris' (1995) group socialization theory of personality development, which proposed that peer group identification plays an important role in adolescents' personality development. To the extent that friends or siblings tend to belong to the same peer group, this identification process would have resulted in positively correlated change.
Strengths and Limitations
The design of the present study is unique because it encompasses the period of early to late adolescence (ages 12-22), contains up to seven longitudinal personality measurements per individual, and tracks year-to-year changes in personality traits. Other important strengths of this study are its large sample size (containing over 1,500 respondents in middle adolescence), the inclusion of adolescents' friends and siblings (allowing us to investigate codevelopment), and the use of advanced statistical techniques. However, we also notice some limitations.
First, the sample did not include the period of childhood and the earliest years of adolescence (i.e., ages 10 and 11). This omission This document is copyrighted by the American Psychological Association or one of its allied publishers.
prevented a replication of the often-found mean-level decreases in personality traits during early adolescence (Denissen, Van Aken, Penke, et al., 2013; Durbin et al., 2016; Soto, 2016; Soto et al., 2011) . Future studies may include the transition from childhood to adolescence. Second, we used a relatively short Big Five Questionnaire that contained only six items per trait, which prohibited a finer-grained analysis of codevelopment at the level of lower-order facets. Based on previous research, one may predict that dyad members show codevelopment on facets related to deviant behaviors (Dishion & Tipsord, 2011) , negative emotionality (Hogue & Steinberg, 1995; N. van Zalk, Van Zalk, Kerr, & Stattin, 2011) , and motivational constructs (Ojanen et al., 2013; Ryan, 2000) .
Third, we did not find evidence for partner effects or correlated change, though our findings indicate that dyad members tended to maintain their similarity over time. Caspi, Herbener, and Ozer (1992) argued that the mere maintenance of dyadic similarity over time requires codevelopment. Because of the imperfect rank-order stability of personality traits, initial dyadic similarity should slowly deteriorate over time in the absence of partner effects or correlated change. Our statistical power might have been insufficient to detect the small degree of codevelopment that might has maintained dyadic similarity over time.
Fourth, our dyadic growth curve model was restricted to estimate codevelopment in a linear fashion and across multiple years. However, codevelopment might occur in a more complex fashion or in a shorter time frame. In addition, opposing processes such as convergence within some dyads and divergence within others might have cancelled each other out in the aggregate, masking differential codevelopment that occurred among subgroups of dyads. Future research might use a different methodological or statistical approach, such as the modeling of codevelopment across shorter periods (e.g., months or weeks).
Finally, although we tested the role of several potential moderators of codevelopment (i.e., relative age, relationship quality, and gender constellations), our scope of moderating variables as well as the statistical tools we used to test them were limited. For example, we compared codevelopment parameters between two relationship quality groups based on a median split, thus ignoring potentially important temporal and dyad member-specific variance in relationship quality. Future research may investigate the moderating role of additional individual difference variables such as self-esteem (M. , popularity, and self-control (Dishion & Tipsord, 2011) . In addition, future research might measure participants' subjective trait desirability and test whether individuals' degree of social influence is moderated by the extent to which they possess traits that are desired by the other member of their dyad.
Conclusions
Four conclusions stand out. First, the 1-year rank-order stability of personality traits was already substantial at age 12, increased strongly from early through middle adolescence, and remained rather stable during late adolescence and early adulthood. Second, the linear mean-level increases in girls' conscientiousness and both genders' agreeableness were consistent with the maturity principle, whereas the U-shaped mean-level changes in girls' emotional stability and boys' conscientiousness were consistent with the disruption hypothesis. Furthermore, we found U-shaped change in girls' extraversion, a linear increase in boys' openness, an increase followed by a decrease in girls' openness, and no evidence for mean-level change in boys' emotional stability and boys' extraversion. Third, for most Big Five traits, we found large individual differences in personality change trajectories, which implies that mean-level change estimates are not always accurate representations of individual development. Fourth, we did not find evidence for dyadic personality trait codevelopment in adolescent friendship and sibling dyads, suggesting that adolescents change independently from their best friend and sibling. The lack of association between dyad members' personality trajectories also suggests that shared experiences do not have uniform effects on personality trait change in adolescence. The major challenge for future research is to test alternative mechanisms for increasing rank-order stability and personality maturation in adolescence, including idiosyncratic mechanisms that drive individual differences in personality trait development.
